In December 2014, the first detection in Canada of a highly pathogenic avian influenza A (HPAI) virus was reported in poultry within the Fraser Health Authority of British Columbia. It was the second outbreak of HPAI from Eurasian H5 reassortment viruses in North America. The Fraser Health Authority provided the lead public health coordination for this response as well as consultation and support to the occupational health response.
Introduction
In December 2014, the first detection in North America of a highly pathogenic avian influenza A (HPAI) virus with Eurasian H5 lineage genes was reported in poultry within the Fraser Health Authority (FHA) of British Columbia (BC), Canada. This was a highly pathogenic avian influenza H5N2 subtype resulting from mixing (i.e. genetic reassortment) between Eurasian lineage highly pathogenic avian influenza H5N8 and low pathogenic avian influenza virus of North American wild bird lineage The initial detection was followed by further reports of domestic and wild or captive bird infections with Eurasian lineage highly pathogenic avian influenza H5N8, H5N2 and H5N1 reassortment viruses in the Pacific Northwest of the United States (US) in December 2014 and January 2015 and additional detection of the same novel highly pathogenic avian influenza H5N1 reassortment virus in poultry in the FHA in February 2015 (1,2).
These detections represent the first outbreak of highly pathogenic avian influenza from Eurasian H5 reassortment viruses in North America. The term "highly pathogenic" refers to the spectrum of illness seen in birds, not humans. Affected flocks have experienced severe disease and high death rates, but there have been no human cases associated with these H5 viruses. In general, human infections with avian influenza viruses are rare and do not spread easily from person to person; however surveillance for animal-human transmission is essential for monitoring for the risk of human illness, particularly with a novel reassortment virus. This report provides details related to the public health response to the highly pathogenic avian influenza H5N2 and H5N1 reassortment virus detections in poultry by the Fraser Health Authority.
Avian influenza virus infection in birds
Between December 1 and 19, 2014, the FHA, located within the south western Lower Mainland Region of BC which borders on the US, was notified of 11 commercial and one non-commercial poultry premises infected with highly pathogenic avian influenza H5N2. The report was the first regarding the Eurasian lineage highly pathogenic avian influenza H5 virus in North America. It is the second outbreak of an HPAI H5N2 strain in North America, after an outbreak in Pennsylvania in 1983, and previous outbreaks due to LPAI (6) . These were the first detections of HPAI subtypes H5N8 and H5N1 in birds in North America and are believed to have been introduced through co-mingling of wild birds. On February 6, 2015, the FHA was also notified of a non-commercial egg layer flock farm where HPAI A H5N1 was identified (A/Chicken/BC/FAV2/2015 (H5N1)), with sequencing identifying the same North American wild bird lineage and nearly identical H5N1 virus as had been recently detected in Washington State (1) . This strain of H5N1 is genetically different from the avian H5N1 viruses that had caused human illness in other countries.
In total, the 11 farms and two backyard flocks affected within the region included a mix of turkey (n=3), broiler breeder (n=7), table egg layer (n=1) and non-commercial flocks (n=2, including one with H5N1 reassortment). Over 245,000 birds have either died from the disease or have been humanely destroyed as part of the biosecurity response to the HPAI H5N2 and H5N1 detections in poultry in the region, coordinated through the Canadian Food Inspection Agency (CFIA), the BC Ministry of Agriculture and partner agencies (7).
Public health response measures
Building on previous avian influenza outbreaks in the region, notably the experience during the 2004 H7N3 outbreak, the FHA's regional public health response has focused on contact tracing, monitoring and follow-up for household, farm worker and other community contacts exposed on the affected farms (8, 9) . The FHA does not conduct contact tracing for CFIA contractors and other individuals occupationally exposed as part of the biosecurity response.
A total of 50 contacts were identified from the 13 affected premises: 35 (70%) were male and the median age was 42 years old (range: 12-75 years). Contacts were assessed for their ongoing exposure and last date of exposure to the affected birds and were educated on the signs and symptoms of influenza-like illness (ILI) and instructed on self-monitoring and immediate reporting if any ILI symptoms developed. Contacts received daily active monitoring by public health nurses for seven days from their last exposure and advised to self-monitor until day 10. Given the ongoing destruction and disposal measures on affected premises, contacts also received a follow-up phone call at day 17 to confirm no new exposures and to ensure that they remained asymptomatic.
All contacts and other household members were recommended seasonal influenza vaccination to protect against further possible reassortment with human influenza viruses circulating within the community at that time, notably A(H3N2) (10) . A total of 26 (52%) were immunized either from previously in the season, or at the time of follow-up by public health. Contacts with ongoing exposure to the affected barns and flocks at the time of initial follow-up were recommended to initiate with antiviral chemoprophylaxis with oseltamivir and continue with daily dosing until seven days from last exposure. A total of 26 (52%) were recommended chemoprophylaxis, of whom only 11 (42%) initiated the antiviral prophylaxis.
During the seven-day active surveillance period, four contacts developed acute respiratory symptoms of cough or runny nose, but did not report fever and so did not meet the case definition for ILI. Nasopharyngeal swabs were obtained from all four symptomatic contacts. Influenza B was identified in one individual and the other three specimens were negative for influenza A and B. Two of the symptomatic contacts initiated treatment doses of oseltamivir with the onset of symptoms as a precautionary measure while nasopharyngeal swab results were pending.
Local area health care providers and acute care facilities were alerted to the outbreak in early December and provided recommendations on the evaluation and management of symptomatic patients associated with infected farms. The FHA also disseminated public messaging on the human health risks from avian influenza to area poultry and swine farms through industry association liaisons. Messages included recommendations on receiving the seasonal influenza vaccine (publicly funded for all poultry workers in BC) and the routine use of personal protective equipment. CFIA is the lead agency for coordination of the occupational health and safety for those employed as part of the biosecurity response.
Collaboration between health and agriculture at the local, regional, provincial and federal levels enabled a rapid response to this outbreak and the FHA has led public health coordination including consultation and support to the occupational health response.
Conclusion
The threat of pathogenic avian influenza from Asia (e.g., H5N1 and H7N9) with pandemic potential for humans requires vigilance in identifying changing epidemiology and novel reassortments. The current outbreak of HPAI H5N8 in poultry in Europe is the first European detection of this strain, previously detected in wild birds in Asia (11) . The identification of a Eurasian lineage HPAI H5 virus in North America poses a concern for the potential introduction of the pathogenic zoonotic avian influenza strain from Asia to North America. With H5N2 and H5N1 detections in BC and H5N2, H5N8, and H5N1 detections in five north western states in the US, there is an increased likelihood of human exposure and infection in Canada (1).
As of the end of On a global level, almost all cases of human infection with avian influenza H5 viruses have been reported in persons in close contact with infected or dead birds. Human-to-human transmission is rare and the risk of community-level spread is low. Global preventive measures therefore focus on those in closest contact with affected birds. Updated guidance from the Centers for Disease Control and Prevention (CDC) has been issued for human exposures to these strain types (13) . Ongoing bird surveillance (both farm and wild) for notifiable avian influenza continues within the affected region including timely public health follow-up for all individuals potentially exposed to infected birds.
